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§ 51
H.—TOOLS OPERATING BOTH BY SCISSION AND PARING.

WOOD-LATHES—GAUGE-LATHES—LATHES IFOR IRREGULAR FORMS—DOWEL, PIN, AND ROD
MACIIINIES.

Any tool whose cutting action is in a plane transverse to that to which the fibers are parallel must first sever
them and then split or pare the severed fibers from the stock. Inthe paring-tools hitherto diseussed at the moment
of severing the chips the eniting-edge lias been moving parallel to the axis of the material. The feed has been at
right angles to the axis, around which the cutter-knives were revolving. In the remaining class thoe feed will bein
a-plane parallel to the axis-of the cutters, and the latter will act at right angles to the axis of the material. The
ordinary wood-lathe illustrates this, The work revolves with its fibers at right angles to the axis of the turning
chisel, The latter is fed along the rest parallel to the axis of the eylinder which is Deing formed. The cuttor must
first sever, and then split or pare. Its action is therefors a combination of the two previous methods.

With respect to the ordinary wood-turning. lathe there is but little to be said. All builders of wood-working
machinery make the head- and tail-stocks and rests, leaving the purchaser to furnish the shears, which are very
often of wood, with wood or iron legs. Tig. 507 illustrates a typical form. I'or the convenience of pattern-makers

Tig. 507,

who may have large flat surfaces to echuek and turn the outer end of the head-spindle is made to accommodate a.
large face-plate, and a special tripod holds a second rest for facing large work. The lathe then has a swing equal
to the height of its spindle from the floor. When the second rest is on the shears it may help carry the long double
rost for long cylinders. The cone-pulleys are very often built up of mahogany for the sake of lightness at their
high speed. The figure illustrates screw-clamps for tail-stock and rests, Very often lever cams or wedges are
used. It also illustrates the prevailing arrangement of the nest of pulleys, with the largest nearest to the center,
Fig. 503 shows an arrangement designed to give more freedom to the swing of long tools when working near the
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head. The cone is reversed, and has its largest pulley farthest from the center. This shows a type 01 iron bed,
and the rest is moved along by rack and pinion. The T-rest may bo replaced by a tool-holder, for chmenswn.
turning of true cylinders. The shears have a flat top, and some builders make them solid across the top, with
raised ways near the edges. The extra face-plate and tool-rest form part of this lathe also.

So simple is the wood-turning hand-Iathe that it searcely desorves further mention. Its large and varied
capacities are due to the skill of the operator who mauna wes it. Bub where a large nwunber of duplicates are to he
turned, a gauge-lathe will be employed.  One man can attend to several machines, and all time for calibration and
measurement is saved. The tool is held upon a carriage which receives its feed-motion parallel to the axis of the
work. The position of the cutter-point iy determined by a pattern or former on the lathe-ghear. This former is
fixed, and a pin or roller, moving over it, is compelled to vary the radii of the surface of revolation being turned.
The tool-point is retracted or-advanced as compelled by its connection with the pin at the pattern.

Tig. 509 shows a type of carriage to be run on a false shear on any lathe. The cutter is pivoted near the hout
end of ity lever, and the knob on the rear passes over the corrngations of the pattern. The stock is kept from
springing from the cut by the concentric disk, drilled with holes of varying diameter. The longitudinal feed may
be given in any way, a very simple one being by a knife attached to the slide, which can bo adjusted to take the
stock at any inclination and gencrate any spiral or desived feeding speed. DMoro usually these lathes are specially
built, and have n serew-feed.

Tig. 510 shows how this may Le applied in frout of the shears, driven through an intermediate idle shaft with
cone-pulleys from the driving-spindle, The feed is disengaged by clasp-nut at the end of a traverse, when the.

TPig, 510,

carriage strikes stops. The cut shows the use of several tools to distribute the strain of the cut and vary the ﬁmsh.
The pattern also in this lathe is central to the bed, so that no allowance has to be made for the differences in lever-
arm of the gnide and cutter. 'Where the patitern is ot one side, the profile of its edge cannot be taken direetly from
the drawing of the finished work. A type of similar lathe, with devices to avoid stopping its motion, is shown by
Fig, 511. The stock is guided centrally to the spur-center by the cone. The dead-center is brought up by
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leverages and links, so as‘ to save the stops and time required to get to it on long work.  The feed-scrow isf hetween
- the shears. ‘The larger and more elaborate gaugelathes have a roughing cut taken by a tool-point gunided by a
former, and finish the surface by the action of & knife which has the required profile.
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Fig. 512 illustrates one of these. The carriage has a slide which fits the diagonal way planed upon the frame
which holds the knife. The ronghing-cut is made by the tool in the holder, guided by the former on the back
shear. The knifeis brought down behind the first cutter, and completes the work to a true profile. The knife,
being set diagonally to the axis of the work, makes a progressive or dragging sort of cuf, and cutting-off tools

Mm ol

l[l|

Fig. 512,

may. sever the finished from the rough stock., The-frame is equalized by racks, into which mesh piniong on the
crosg-ghaft, which is connter-weighted. Stops release the feed, and a weight may draw the carriage back for a
fresh piece. The design of Fig. 513 has the finishing-knife formed into a spiral, and brought down to the work by
hand. The knife revolves around an axis, and the previous diagonal of a rectangle must become o helix, The

Fig, 513.
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. same progressive cuf is insured, and a smooth, polished, or dead surface may be left, as desired by the operator.
The centers of the knife-frame may be taken up for wear. In its other featares it resembles the previous design.
A ring center-rest, sized to the dimension of the largest part, is attached to the slide of long lathes for slender work.
Tt is claimed for this secoud form that it is easier to handle in the case of breakage of half-finished work,

The gaugelathe cannot be conveniently made to produce any but external surfaces of revolution. It is also
nunecessarily heavy for a great deal of small work. The Waymouth lathe (Fig, 514) is designed to meet this

Fig, 614.

necessity, and will bore ag well as turn, It is possible with such a lathe to turn 10,000 druggist’s boxes in ten
hours. The general principle is the successive presentation of properly shaped and loeated tools by the hand of
the operator, or by his knee. These tools are fed up to stops laterally and longitudinally, and must therefore turn
out work to standard size at every presentation. The stock is seized Dy an internal conical serew-chuck, which
.centers and rotates it. A tapering ring-tool on the carringoe sizes and guides the stock, while the tool in the tail-
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stock, fed forward by the hand-lever, acts on the end to do what may be there required. Behind the ring-tool is a
holder for different special shaping tools. This holder swings toward the work around a hinge-joint near the foot
of the earriage. The presentation of the holder is made by pressure of the knee upon the pad on the end of the
lever. This lever turns a wrist-plate by a pin. A second wrist-pin throws forward the series of tools on the
finishing-rest by a connecting-rod. This latter pin is so arranged that the tools in the holder can only be moved
forward the required distance. Any farther pressure retracts the tools, because the pin has passed its center.
The cireumference of the wrist: plate is toothed, and further pressure on the pad feeds np a cutting-off tool by a
rack from below. The carriage and tail-stock are gibbed to the inside of the shears. This type of lathe is an
exceedingly ingenious device for multiplying the capacities of the machine many fold, 'While hand-labor is retained
to work the tools, yet the clement of inaccuracy is eliminated, and all necessity for calibration disappears. Many
clagses of work could not be so well done by any other maehine.
"~ The term lathe might be restricted to those machines which produce volumes of revolution , as in the preceding
examples. The name is often extended to cover a class of tools for the reduplication of irregular forms, such ag
gun-stocks, wheel-spokes, and handles for axes and picks. These are often called Blanchard lathes from the original
patentee, whose patent dates from 1819. In their general features they consist of rotating cutters secured to o head.
Some of them ave ronghing-cutters, and others for finishing. The former lead the latter, so that the work may Lo
finished at one traverse of the cutter-bead along the stock., The pattern and blank are Dorne in a frame pivoted
below. This frame is controlled in its horizontal motion by an arm on the cutter-carriage hearing a friction-roller
which rests against the pattern or former. The stock to be turned is held on centers parallel to the pattern, and
the cutters are permitted to remove chips only so far inward as the pattern will permit. The paptern and the blank
are slowly revolved, and the former is exactly reproduced. The older type of the lathe, which has advantages for
certain duties, is shown by Iig. 515. The frame Lolding the pattern and blank is stationary endwise, and the carriage
carrying the revolving cutters traverses along it.  The long drum below drives the cutter-head, wherever it may be.
The pattern is above the blank, and has to be larger, of course, than the finished article, which is centered nearer
to the center of motion of the forming-lever. The blank and pattern are revolved at a speed of 60 or 80 turns per
minute by the train of gears driven by belt from thie cone-pulleys, The traverse of the carriage is effected by flexible
connection, actuated by belt or by a worm deviee. The pressure upon the pattern and from the back-rest may be
controlled by spring or by weight, or by both. The retreat of the frame at enlargements of the patterns is insured
by the pressure on the front side. - The feed is disengaged at the end of the traverse by the dogs on the carringe.
In place of the wingmut for adjusting the lower dead-center, & cam-lever may be used, The drum is sometimes
mounted separate from the frame of the tool with advantage. Two hand-levers control the motion of the blank
aund the feed of the earriage and cutter-head,
Another form of the Blanchard lathe is shown by Fig. 516. The blank and pattern are centered upon uprights

bolted solidly on a carriage, and the latter receives the traverse motion in front of the stationary cutter-frame. The

Fig. 516,

use of a long drum ig thereby avoided. The yleldmg for variations of ploﬁle is given by the cutter-frame and not
by that which holds the work, The cutter-frame is kept to its work by a weight, and a spring-back restis provided
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to keep the blank from flexure. Dogs on the carriage disengago the feed at the ends of the traverse. The wheel
which turns the blank and pattern is connected to the gears by ratchet and pawls. The inconvenience of revolving
the blank when running backward is thus avoided.

Tig. 517 shows a lathe with dram overhead and traveling cutiter-carriage. The latter moves on rollers, and
is made heavy to resist the jar of the cutter-head, which revolves at 8,000 feet per minnte at the cireumference..
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Tig. 517,

The feed is by the bed-serew, and is made variable by change-pulleys at the head, The pattern lies in the same
plane as the blank, of which it is an exact duplicate. The same feature of exact duplication of form is obtained
by the design of Fig, 518, The cutter-frame is fixed, and the holders turn on an axis as in the preceding design,
The rotation of the blanks is given from the drum at the back, and the carrier-frame traverses lorizontally, The
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Tig. 513,

tilting carrier-frame is adjustable vertically for different diameters of work., The stops are automatic, ag are the
feed-motions. Saws may he used instead of cutter-heads if better adapted for the wood or the shape. These tools
have been so long and so well known that extended reference to their capabilities would be superflucus. The
improvements of latter years have been in details of construction to, keep pace with the march of mechanical
progress,

Akin to the action of lathes (although inverted) is the action of rod, pin, or dowel machines, sueh as Fig, 519 a.
The stock is fed in by hand, and is shaped by the revolving kuives. The slope of the knives draws the work
inward toward the cutter. ' ‘ ‘

17 g
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Fig, 519 ) shows a chuck or holder for steadying the work, and preventing it from turning in the hands of the
operator, The machine is exceedingly simple, and is of very great service in many shops. Power-feed machines
npon standards are also made,

Tig. 519 a ' Wig. 510 b,

Alkin also to the lathes in their action on the Iumber are the spiral veneer-cutting machines of which Irig. 520
is a type.. The log revolves slowly in front of a stationary knife, which advances by the thickness of the sheet at
each revolution. All loss from dust and saw-kerf is thus avoided.
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§ 52.
TENONING-MACHINES—GAININ G-MAOHINES.

The joint by tenon and mortise is of primary importance in wooden constructions, Machines for making the
parts of the joint will be of wide application in car, carriage, pattern, and bridge shops, The tenon is made upon
the end of the piece. A rotating cutter will, therefore, sever the fibers and split them off for the required distance,
"The severing of the fibers will be done either by sections of saw-plate, or by spurs on the chisel edges of the paring-
wcutters. The cutters are often arranged spirally, so as to produce a dragging cut, and more in the direction of the
dibers, The work is fed to the cutters in the smaller and medium sizes; in the larger designs the cutters may
move toward the lumber. This latter arrangement is specially applicable to the machines for double tenons.

In the series of designs of which Tig. 521 is & type, the framing is mostly of wood, with some parts of iron.
‘The lower head is stationary. The height of the lower shoulder is varied by raising or lowering the carriage-ways -
by the ineclined planes eperated by the hand.crank. The thickness of the tenon is varied by the rise and fall of the
wipper cross-frame, which is pivoted at the upright at the rear.  The tilt of this frame is controlled by the screw-
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and hand-crank in front. The bearings of the upper cutter are adjustable longitudinally to permit the npper
shoulder to be offset from the line of thelower, if desired. The two cutter-heads revolve in opposite directions so as:
not to tend to twist the stock. This latter is held and steadied on the carriage by the foot upon the adjustable:
hand.lever.: But one belt is used. It passes from the driving-pulley below up over the upper head, thence dowra
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Trig. 621,

under the lower head and upward over o tightener and guide-pulley to complete the cirenit to the driving-pulley
below again, By this means the cutter-pulleys have the belt around half their circumference, and variation in the
thickness of tenon is compensated for, In the form shown the tightener is on an upright, and a fexible thong is
clamped to maintain the due tension. Fig. 522 shows o wood-frame machineg, with the addition of cope-heads fox

{& & 7B 8]

- . I/

)
Su—— W)
e 4 et
L9453
e

| A

%\\‘

ﬂ!\“ i

|
=
52
(918
©
o




260 MACHINE-TOOLS AND WOOD—WORKING MACHINERY.-

profiling the shoulders of the tenon. They are on vertical axes, as shown in the skeleton front view, driven from
a counter-shaft at the end. The tightener-pulley stands higher, strained in the same way, and an adjustable boring
attachment may be applied, if desired. The cope counter-shaft is driven by a quarter-twist belt from the lower shaft.
The design of Tig. 523 illustrates a type of framing partly of iron and partly of wood. The table guiding the
carriage ias no adjustment, since all required motions are given to the cutter-heads. The frame carrying the lower
head is raised and lowered, for the variation in lower shoulder, by a screw turped by the larger hand-wheel. The

Tig. 623,

frame of the upper cutter is faced to the frame of the lower, and adjusts to the latter by the smaller hand-wheel.
By this method both cutter-lieads may be moved up or down without ehanging their relative positions to cach other.
The shoulders may Le varied, therefore, without change in the tenon, or the tenon may be changed without altering

PFig. 524,
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the lower ghoulder The upper poxes may e moved to offiset the ghounlders. The tightener is adjusted by & ratehet
jeco on tho rable is of iron, guiding the end next the

and pawl ghaft turned bY the pand-wheel The front string ¥
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Fig. 527 b

Fig, 527 a.
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Fig. 524 shows the average size of iron-frame machine, with adjustment of the heads upon slides. The binder-
pulley is counter-weighted in the simple manner which is usual in the newer tools. The holder of the roller has a
rack eut on it. On the axis of a pinion which meshes into it is a larger grooved wheel, round whose circumference
is wound a wire rope sustaining a weight, By the gain of leverage a light weight is competent to strain the Delt,

TFig. 525 shows a new standard machine for cabinet- and spoke-work., While the cutters on the sizes hitherto

“have been known as 8-inch heads, those on this machine are but 5 inches, so that Ligher speed may produce snmooth
work., The especial feature of this design is the use of gibs under the slides of the table, so that by no possible
overweighting or lack of balance can the table be thrown into the cutter-heads. The adjusting-serews for the heads
are conveniently geared so that they may be moved together or separately. The upper spindle-boxes move in
dovetail slides by the hand-wheel at the tail for offsetting the shoulders. The machine of Fig. 526 is the size
adapted for car and other heavy work. The two euds of the long table are compelled to move together without
binding on the ways by pinions on a shaft, which mesh into racks under the ways. These also prevent the table
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TFig. 530.

from tilting. On the reaxr of the standard is a third removable head acting like a rotary mortiser to make double
tenons, as in the sample at the foot of the machine, Thiz small head is driven by a separate belt outside of the
head. The method of adjusting the heads is very obvious, as also the shape of the cutters for a dragging cut, It
is wore usual, bowever, where multiple tenons are to be cut to change the system of design, and to have the cutters
on an axis at vight angles to the axis of the timber. Moreover, as the timber usually is very large and heavy,
when multiple tenons are desivable, the cutters are made to traverse across the work which is held stationary.

Pigs. 527 ¢ and b show one form of this type of machine. The work is presented from the front of the machine
The cutter-axis is borne on a counter-weighted slide which is moved np and down by the large hand-wheel. The
belt passes from the shaft at the base over the cutter-pulley, and thence under and in front of a guide-pulley on the
slide. TFrom underneath thisit passes over the upper pulley and so back to the driver below. The driving is
thereby with constant tension on the belt.

Fig. 528 shows a type of multiple tenoner, by which both ends of. a long timber may be tenoned from one face
without turning it round. The action is the same as in the preceding designs. The timber is clamped upon the
table and finished at one end by lifting the slide, and is then slid over the gap and is tenoned at the other end on
the descent of the cutters. Iind-molding or shaping-cutters may replace the tenoning-heads for certain duties.
‘The clamping devices may be doubled on each side of the gap, with the counter-shaft on the floor at the side. In
Tig. 528 the counter-shaft is overhead, and the clamps are single. To prevent splitfing and fraying at the lower
edge the lip of the gap of the latier is faced with wood, to which the cutters come very close. Gauges are easily




H.—TOOLS OPERATING BOTH BY SCISSION AND PARING. 265

attached for standard lengths upon the tables. Such machines as these will operate on heavy work as fast as it
can be presented to them. They possess marked advantages over the machines with similar functions in which
the axis of the cutter is vertical and receives a horizontal traverse. This latter arrangement is not in wse in this
counfry. Itis, of course, a simple operation to make any tenoning-machine cut the shoulders oblique to the long
axis of the timber. It is only necessary to make the obvious change in the plane of the table or fence. Any extra;
long worlk c¢an also be done by the use of double sets of cutters.
Closely akin to the tenoners of the previous class are the tools which are called gaining-machines. A gain is
& groove cut across the grain of a timber, usually at right angles to its length, The gaining-cutter will, therefore,
require spurs or saw-segments al both sides, instead of upon one only. The gain and the tenon may be of the same
depth and length in work of given dimensions. But the gain is not at the ends, nor usually near them, and hence
a special clags of tool is made to produce them. The general type of machine is shown by Figs. 529 and 530. The
cutter-axis is driven from the pulley at the rear. Both are borne upon the long gibbed slide, which moves forward
across the table and causes the cutters to plow the gain, The shaft at thoe rear receives its motion from a counter
overhead, which stands over the middle point of the traverse of the pulley. The motion backward and forward is
effected Ly @ troin of gear, which drives a pinion meshing into a rack on the under side of the slide. Adjustable
stops malke the reciprocation and the arrest of motion when the slide iy back to be entirely antomatic, but a hand-
lever may operate theso dovices at any time. Power for the traversing is obtained by belt from the counter to the
pulley at the side of the base. Doth forward and back traverse may be at the same speed, and the entter may ach
on both motions as in the vertical tenoner, The entter-axis is bome on a vertieal slide, by which the depth of the
gaing may be varvied, Stopsmay be fastened to the rear plate, and these may serve to arrest the downward motion
of the front slide at any depth or at any series of depths. Gains of different depths may be sunk in the work by
using different stops in the four slots of the face. Any of the stops may be made inoperative at will by pulling
“out o pin in ity center. No rveadjustment is required when the stop is to be used again - The pushing in of the
pin of any oue stop causes it to serve, The weight of the slide is borne either by a counter-weight on the hand-
lever, or Ly o series of springs in the back-plate. The stuff to be gained rests on o carriage, fo which it is secured
by wodging it against knee-blocks, The table moves on friction-rollers, and is guided by ways. It is moved by
rack and pinion from the large hand-wheel in front. In front of the carviage or table is a T-slot, by which a seiies
of dogs or choeks may Lo secured,  In the path of their motion iy a projecting pin, which may be pulled out of the
way by treadle or handle, but which returns to its place by a spring.  These stops may be spaced so as to produce
standard spaces or widths of gain in series of duplicates, without loss of time for measurement. Their function is
identieal with that of the stops on the vertical slide, and add immensely to the eapacity of the machines.
In the design of Figs. 531 ¢ and b, thoe long slide has a quick-return, The vertical Iever which projects up
through o 8lot in the slide is pivoted wpon the center just under the ways. The arm which hangs downward from
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Fig. 631 a, ' - Tig. 5310,

this center carries a slot into which is fitted a crank upon the axis of the larger lower gear. It will be seen that
when the crank is down it acts to move the slide forward slowly with long leverage. When the crank is up it
acts nearer to the center of motion, and Lrings the slide back rapidly. The horizontal link has several holes to
enable the slide to overliang more or less. In this design a full saw is used on each side of the paring-cutters.
Segments of saw-plate are more usual,
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Fig, 532 shows the ordinary form of groover-head as used for sash- and door-work. The cutters have spurs,,
and are held in place by taper compression-bolts.
Tig. 533 shows a type of expanding-head for gaining-machines, The cutters are compressed by bolts in slots,,

Pig. 532,

and, by changing the chisels, the widths of the gains may be varied. Different types of expanding-heads are used
for various purposes, such as dado work, for example, differing with the method of mounting (Figs. 534 and 535).

Tig, 633, Fig, 534,

A reference to tenoning-machines wounld be incomplete if it did not embrace the machines for special tenoning,
such as are required in blinds and wheel-spolkes,  The glat of the blind, having been shaped tdpon a sticker, is held
in'a chuck, and revolved while itis presented to the entter. The tenon is made round by the rotation, and the end
does not split or fray. '
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Tig. 530, Fig. 636,

- Fig. 536 shows a form of machine embodying the features of the Ellis & Bickford pateuts, which divides the
slat and cuts two tenons in the middle. In the Ellis machine the tenons are cut at each end of the slat by two
cutters. : :
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Tig. 537 illustrates an oval tenoning-machine as applied to wheel-work, The wheel is chucked on its lhub,

and a small cirenlar saw cuts all spokes to the same length. The spoke which is operated on is held by geared

centering-clamps, which bring the center of a spoke of any size to the center of the revolving disks. The upper
part of the machine which carrvies the cutter-heads has two disks, which are revolved by a scries of cut gearing,
governed by a lever for the foot, which acts upon friction-pulleys and is under the control of the operator. The.

Tig, Gy,

arbor on which the cutter-head and saw ave secured passes through the revolving disks near their peripheries,
the boxes in which it runs being secured to the disks, but they are adjustable by means of cams for the different
tenons, Theupper part of the nm('lunmuwhu,h thedisks revolve bas o vibrating motion given to it by the weighted
hand-lever. By depressing this lover the cutter-head is hrought forward and culs the oval, which may be varied in
size to suit the work required. The oval tenon reduces the danger of splitting the felloes, and may render wedging
unnecessary,  Wheel-making may also use machines for traing spoke-tonons, for bevel-facing, shaping and
throating the hub-ends of spokes, or for making the simple round tenons used on ordinary spokes.  Most of these,
however, becowe special machines, applicable for one industry only.

§ 53,

MORTISING-MAOHINES——ROUTING-MAOHINES.

The mortise receives the projecting tenon. The cutter must produce a eavity in the solid part of the timber,
and must act first to cut the fibers, and then to pare away the chips. Mortising-machines are of two general

clagses. The firs includes those which act by rotating cutters, which cut both npon sides and end. The second

-class inelndes those which act by a reciprocating chisel.  This Jatter class has soveral varietios, The principle of
the rotary mortisers is found in the panel-sinkers and bracket-molding or carving-machines.

In a machine for small work, such as the chair and blind industries, the rotating arbor is pivoted at the rear,
and receives a vibratory motion from a slower moving wrist-plate. This motion may Le graduated at will zmd
determines the length of the mortise, The slight curvature at the bottom of the slot is no objection.

Figs. 538 and 539 show two designs for the largest class of work, the older design having a wood frame, while
‘the more recent pattern is of iron. The cutter has horizontal and vertical traverse by levers controlled by stops,
and the length of the mortises is governed by stops on the feeding-table, as in the gaining-machines. The cutter-
slide is counter-weighted to relieve the strain in widening mortises, and power-feed may be engwged to save time
in setting the work. The new machine has capacity for mortises 12 inches deep and 16 inehes wide and of any
length desired. The high speed and treedom from jar adapt these rotary machines for the heaviest work in hardest

-or most unfavorable lumber. There secems good reason for the preference felt for them by many engineers.

The reciprocating mortisers belong to four classes. In the first class the chisel is driven from a simple wrist-
plate by connecting-links, and the work is fed up to the chisel by the foot of the operator, which depresses a

treadle. This type is adapted for cabinet and other work upon light material which is easily lifted. Types
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the inertia of the table and by running the chisel at very high speeds, which is possible when the reciprocating
parts are light. The usual speeds are 500 blows per minute, The double wrist-plate design of Tig. 543 permits
800 Llows per minute. It is necessary to reverse the chisel at intervals fo secure the proper action of the spurs
and straight ends to the mortise. This is done by several different devices. Tigs. 540 and 543 nse the round bels

all
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Phota-Engraving Co., N ¥ . —
Fig. 542, ‘ Fig. 543,

device, which slips around the pulley, except when the release of stops permit the bar to turn. In Fig, 541 flat
belb is used and the pair of bevel-gear, In the tools of the builder of Fig. 542 there is a bevel-gear on the splined
chisel-bar which is in gear with corresponding sector of a bevel-wheel. As the treadle rises it lifts a wedge-point,
which strikes o corresponding wedge-point connected to the sector, and reverses the chisel, oven if the machine is
not running, T'his latter featnre is often a convenience. The reversal of the chisel-bar necessitates an extry Joint
in the mechanism, which is to be avoided when possible. The rolling fulerwm for the boring-bax of TFig. 542 is a
neab feature and avoids a slotted joint or an extra link.

Tig. 544 illustrates a nnigue machine with two reciprocating chisels. The machine shown is specially fitted for
hub-work, and will stagger the mortises as well as do them straight. The table is lifted automatically by a cam-
bearing on a roller. The cranks are connected by a drag-link, and the wrist-plate has a brake. The feed for raising
the treadle is intermittent and easily disengaged.
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The second great class of mortisers includes those in which the table is fixed and the erank-shaft rises and fallg
to vary the deptl of the blow and 1lhe mortise, Tig. 545 illustrates a machine of this elass, with boring attachments,
It hias the advantage that it is the rotating parts which receive the shocks of impact hefore they reach the treadle,
and these may be heavy. The counter-weight of the crank and attachments algso lhelps the treadle, but these
maclines must 1un at high speeds, and cannot withstand the slower speeds in the form shown. In the heavy hub
mortiser by the same builders (Fig. 546) the connection from the cranlk-shaft below to the abutment above is by an
clbow-joint.. As this is straightened out Ly the treadle the chisel-point, with constant throw, confes lower and
lower. The elbow is straightened by flexible conneetion passing over an eccentric disk, so that the leverage of the

Fig. 545,

treadle is greater as the blows arc heavier, The crank-shaft {frame is counter-weighted, This is a manifest

improvement on the earlier designs, in which the crank-shaft floated directly from the treadle. The third class of

chisel-mortisers includes those in which the motion of the bar is made variable Dy varying the length of the lgver-
arm which drives it. This may be done by varying the crank-arm, or, as in Tig. 547, by making the crank swing
a pivoted lever, upon which slides the wrist-block which drives the chisel. The position of the block is controlled
by the links from the treadle, and the stroke may vary from nearly the full stroke of the crank to almost zero.
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But this variation takes place on both sides of the central position of the chisel, and the stroke must be twice as
. long as the depth of the mortise when measured from the position of rest. This limits the speed of the tool, and
multiplies the number of joints between the bar and the crank-pin. The fourth class includes the designs of the
type shown by Tig. 548, In this form the stroke may be graduated from zero to the full throw of the crank, but
the still point is when the chisel is at the top of its stroke. The variation is eaused by varying the lengtl of the
line between the crank and the head of the chisel-bar. The connecting-rod is jointed in the middle, and a third

g

Tig. 647.

link may throw the former into an elbow or straighten it out. When the rod is bent, the thrust of the first link
is entirely oblique to the travel of the bar, and ib causes no motion in the latter. When the links are straightened,
the whele thrust goes into the bar. At intermediate points & component is absorbed in the third link, and the
rest causes graduated motion in the bar. The third link iy controlled by the foot-treadie from the end of the erank
shown, which is counter-weighted. The boring attachment on the left slides outward by rack from the hand-
wheel for general boring, The other at the right is in the line of the chisel for mortising.

_ The fifth class of chisel mortisers includes those which have a progressive downward motion of the chisel-barto
the required depth from & still point, but are without flexed joints in the links. Suach a one is shown by Iig. 549,
The chisel-bar is worked from the front end of a vibrating beam, pivoted at the middle. At the rear end of this

e
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beam is an oscillating Dox, to which fits o lever whiel is worked by a connecting-rod from the wrist-pin on the
balance-wheel. This second lever is adjusted for position in the oscillating box by a rack and pinion. When the
box is near the center of motion the chisel-bar is up, and it has no stroke, As the lever is drawn forward tife stroke
increases in length but diminishes in power, The boring-mandrel has o special belt-motion, by which it can be
driven cither in line of the chisel or at any point across the work. In another somewhat similar design, instead of

Fig, 548,

shifting the second lever, the connecting-rod is jointed as in the fourth (,l'mss, and-the third link is moved from an
arm whieh carries a quadrant with worm-teeth driven by a worm. As the worm is turned in one direction the Hnks
pass into an elbow-joint, and the motion of the chisel grows less and less. The worm-ghaft is turned by a belt from
a shaft driven by a three-cone combination, the friction being by paper on iron. The jar of the links is received by
the worm, which is held from slipping on its shaft lengtiawise by a stiff steel spring. This receives the shocks and

‘none reach thefoot-treadle. A counter-weight puts into action the cone, which lifts the chisel, and the downward

feed is given when the weight is overcome by the foot of the opemtor on a treadle. The flexed elbow-joint takes
up the bar to a point 1§ inches higher than the top of the stroke when the links are straight. The reversal of the
bar is effected Ly a round belt upon a grooved wheel., This belt is prevented from acting during the stroke by four
stops upon the face of a horizontal wheel, These stops ave alternately in differeut planes, and the motion of the
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treadle releases one stop but catches the second, This causes arevolution through 900, The release of the treadle
releases the sccond stop and catches the third, whereby the bar passes through 90° more, or through a half revolution
in all. "he reversal is thereby always effected in air, when the chisel is up, and may be entirely automatic.

The mortising-machines belonging to the various classes illustrated give a wide range of adaptation, With
one type or another every class of work can he satisfactorily donu, and the details of their construction are of a high
grade of mechanical excellence.
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§ b,
BORING-MACIINES.

ese machines belong unmistakably to the class of tools acting both Ly paring and severing the fibers. The
spur acts to sever material which is split off by the edge,

In the several mortising-machines are seen types which illustrate post-boring machines, A vertical shaft,
gplined, is driven by a pair of bevel-gear. A lhand-lever attached to a collar at the upper end draws down the
mandrel which practically feeds itself, and a counter-weight retracts the tool when the hole is made. Tor the
larger post-borers, such as Fig. 550, a second motion horizontally is given by compounding the bracket, so that

mmmjhllhﬂl}l I ]|lll|]]}lu s

work of greater width can be bored. In the design shown, which is for car- and bridge-work, the heavy table and
work is raised by geared screws, and its horizontal adjustment is made by rack and pinion. The posts may he
spaced for standard intervals, or at random. The brackets are pulled forward by levers, the belt-shaft being
splined, Tor horizontal boring in the ends of long timbers, the device of Fig. 551 is used. - A similar bracket-
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frame is pivoted at the rear and counter-weighted. The pulley-mandrel has a universal joint in it so that.the
whole apparatus may be lifted so as to let the timber pass it (Fig. 552), A standard ivon vertical boring-machine
for several bits is illustrated by TFig. 553. The two outer frames are fed forward by rack and pinion from the hand-
wheels, and the central one by a serew. They aro all driven by one Dbelt, the pulley on the central shaft Deing
larger than the other two. That canses it” to turn more slowly, and fits i6 for the largest auger of the set. The
table bas friction-rolls for the easy handling of the heavy work for which the tool is adapted. A type of vertical
borer, designed to be secured to a post, is shown by Fig. 554, The mandrel iy driven by a quarter-twist belt, and
has no horizontal traverse. The pressure for feed may be by hand or by foot. Ior Lorizontal boring in car and
large work the rotary mortisers may be applied, or tools with the samo capabilities.

Fig. 564,

Tigs. 555 and 556 show their general construction, A counter-weighted slide carries the boring-arbor, and
gives vertieal adjustment by screws and hand-crank. Power is furnished directly Dby belt over guide-pulleys or
from the counter in the mean lorizontal plane. Tig. 555 shows the use of a stop for ganging the depth of holes.
The feed is Dy the handles shown. A machine for angular ov radial boring is illustrated by Fig. 557, The belt is
tightened by a pulley with a weight hung in a slack bight overhead, by which any elevation or angle may bo
secured for the mandrel. This machine meets a need in ear- and bridge-work, where truss-rods are to pass obliquely
througl the ends of the timbers. It will also bore with the grain on the ends of work. For the smaller work of
miscellancous shops, what are known as universal machines are approved. As in the larger types, these are
vertical and horizontal,

¥
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Tigs. 558 and 559 are types of the vertical machines, which are driven by a belt over guide-pulleys. Provisiom
is made in most of these machines for giving two or three speeds to the mandrels to adapt them for angers of
different diameters. The tool is brought down to its work by a foot-treadle, so as to leave the hands free to hold
the less stable work. The tables are adjusted easily, by rack and pinion in one case, and by & serew in the other
The universality is attained by compounding the tables, In Tig. 558 the upper part of the table-upright rotates
to any horizontal angle, and the scctors permit the table to stand at any #hgle with the horizontnl or vertical
planes through the Lit, In Fig. 559 the table is gibbed to slides, and a double set of sectors is required. There
are many smaller vertical borers which have the tables without universal capacities. Many of these have the table
rise by a foot-treadle, or the spindle may descend.

The horizontal universal machines (Figy. 560 and 561) require no guide- 1)ulleys, and the cone-pulleys may beon
the mandrel, Stop-gauges or collars may gauge the depth of holes when the mandrel is pressed forward by the
jointed levers from the counter-weighted treadle, IFig. 560 gives the angles by the serew with swiveling-nut, Fig.
561 is of the same design as the vertical boring-table Ly the same builders. A very usual type of horizontal

Photo-Engraving Cou Na Y

boring-machine ig illustrated by Fig. 562. It is for work of mediam size, and the vertical adjustment of the
horizontal spindle is permitted by an arrangement of belt and guide-pulleys similar to that used on tenoning-
machines. The tool is brought forward by a foot- tleﬂdle, acting by curved links upon the slotted lever at the baelk.
The fence on the table is of hard wood.

In cabinet-work and in pattern-shops it is often convenient to bore two holes at once, at standard distances
Trom each other, as for doweled work. A tool adapted for this duty is illustrated by Fig. 563. The two spindles
are Lelted from the drum below, and are earried in two yolces, which are gibbed to the top of the frame.  This top
is shaped to an are of a circle struck from the center of the counter-shaft, and the bits separate equally from a close
central position by a right and left serew and hand-crank, The belts are always equally tense, and the fall of the
bits as they separate is compensated for by lowering the table. The table rises and falls by the screw in front,
and slides on glbbed Ways to and from the bits., A stop-gauge below the table may insnre standard depths.
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Fig. 560,
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TFig. 564 shows a similar tool, but it has the two spindles driven by long pinions driven by a gear, whose
center is their center of adjustinent. Not only can the bits be brought as near as the diameters of the pinions will
admit, but the pair of holes may be drilled at any angle between the horizontal and verbical. The holes may be
spaced from 1 inch to 6 incéhes from center to center. The table is adjusted by screw and hand-wheel, and thers
are two speeds for the spindle for convenience in the variations of anger and of wood. A tool of this same double
class, which illustrates very clearly the close connection between the boring-machines and the rotary mortisers, is
- shown by Fig. 565, It is primarily designed for boring the holes in the stiles for rolling blinds, or for mortising

»

for fixed slats. Two stiles are received at once, and are fed vertically upward to a standard depth by a lever,
Tho mortising motion is "given from the wrist-pin on the horizontal disk, dviven Dby the bevel-gear below. By
releaging the cluteh the tool issimply a boring-machine. The mortises may e at any angle with the length of the
stiles, and their dimensions are controlled Ly stops. By making the entters to work from below the holes clear
themselves from chips, which might otherwise catel the cutter and breale it.  One hundred and fifty holes may be
bored per minute, or 60 mortises may be made for stationary slats, and a manifest economy is thns effeeted,

The mechanical details of the boring-machines of to-day are of high grade, The spindles ave of steel, and the
thrust of penetration is borne by rawhide washers or by steel or composition steps. Many of them illustrate
provisions to talke up wear,

§ 55.

I—MACHINES ACTING BY ABRASION.
SAND-PAPERING MACHINES,

Thoe sand-papering machines correspond to the polishing-wheels for the metals. Their function is the production
of a smooth suiface upon the woods, that the varnish may produce an ornamental finish. For curved and cylindrieal
surfaces this power sand-papering has to be done by an endless belt. Upon this an adhesive like glue is spread,
and sand or emery of the proper grit is dusted on the surface, There are usually mountings for two belts to
employ two operatives and devices for maiutaining the proper tension of the sand-belts. There is o great deal of
grit and dust given off from such machines, and' the boxes must be specially protected from the entrance of abrading
particles. This type of machine is trying to the operators, but is required for some types of work, TFor flut surfaces,
such as oceur in door, cabinet, and piano-work, a bracket-machine is used such as is shown by Figs. 566 and 567.
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A vertical connter-shaft, with pulleys overhead or below the floor, drives a flat disk at proper speed. The bracket
is divided to make an clbow-joint, with the pivot serving as idle shaft, to which the counter is belted and from
which is belted the disk. This ferﬂ-ngem'ent gives free motion to the disk in every direction. The adjustment of
the disk for varying thicknesses is given Ly a milled-head screw, and the spring-handle of the disk enables the
operator to gauge the amount of pressure. In the design of Fig. 567 the disk may be removed, and by a link
attachment the spindle may be used for boring. The pressure of the spring is adjustable. A similar device has
been applied for fancy wood-carving of large work. Where the work is ummanageable it is better than the system
hitherto discussed. In Fig. 5G6 above the disk is an exhaust-fan oun its side, and the arms of the bracket are
hollow ducts, through which dust is earried away from the operator and his work, Seratches are less likely to mar
the finish. Otlier designers put the fan on a separate mounting, with a special pipe to the disk, but this makes
the arms more cumbrous,

Tor producing a smooth, even surface, without the civeular markings of the bracket-machines, drum-machines
are approved. Fig. 568 illustrates a type for hand-feed. The table is of wood, with steel lips. The cylinder is

adjustable vertically, to regulate the amounnt of surface to be removed. The eylinder is covered with a flexible
cover, which bears the abrading material. The box frame is nearly air-tight, and an exhaust-fan takes away the
dust. There are advantages, however, in the regular feed when the gear is driven by power. Fig. 569 shows &
machine where the feeding is done by rubber bands, driven by flanged pulleys and the geared rollers. The design
of Fig. 570 has the feed given by pairs of smooth rollers, which are adjusted by screws connected by gearing-chain,
and are driven from the cylinder through an idle belt-shaft. The elasticity for the pressure of the feed is obtained
by rubber springs. For furniture, coffin, cabinet, and piano work these machines of the various types do much
better and more satisfactory duty than can be done by hand-labor. They oceupy an important place in shops which
demand 2 high finish upon the work they turn out. '

‘ The emery-wheel has been recently applied to shape as well as to finish wood surfaces. A coarse or porous
wheel—known as a “blubbered” wheel when vitrified—revolves rapidly against the work, which is slowly rotated.
Hard woods especially are smenable to this treatinent after the roughing-cuts of ra-pidiy-fed machines. Whip-stocks
have been smoothed by this process with marked success. But it may be laid down as a principle that unnecessary
power is congumed when purely shaping processes must rednce to dust the material they remove.
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§ 56. ‘

The same considerations have acted as in the first part to deter from detailed allugion to the linear capacities
of the tools deseribed. They are accessible to those who look for them. Butit is difficult to leave the class of
wood-working machinery without referring to two points, which are indicative of recent progress. The first is {he
change by which the manufacture of this class of machine has passed from the hands of wood-working operatives
into those of mechanical engineers. The first machines were built with wood frames, and were open to all the
objections which follow from the use of a material which is elastic and is susceptible to atmospheric influences.
The newer machines are more deserving of their name. They are built of steel and iron, by specialists in their
manufacture, and with the same care in fitting which is called for in metal-working tools. A much higher grade of
work must result, which will favor successful competition in critical markets. The sccond point to be noted is in

" part a consequence of the first, It is the gradual increase in speed of feed, and the capacity for enlarged output;,
due to that increased speed and to better construction, The increased output makes it possible for the purchaser
to pay for a befter machine, and the better machine cheapens the product by & wider distribution of the interest
account and of the diminished repair acecount. In the earlier days the excuse for the purchase of cheap machinery
was that new improvements would make it necessary to exchange old tools before they had paid for themselves.
Tool-builders must always meet the demand for the grade of machine wanted, and these two causes interacted.
But of later years, the better judgment of consumers, and the more advanced skill of specialist builders, has given
an impulse in the direction of true progress, and the engineering community is realizing more fully the truth of the
old aphorism, *the best is the cheapest”.
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Carriage-jointer (Fig. 475) . sverrmrnsranencannsnunmnnnsvasnavnnnsnonseennss 280, 287
Corriage-mateher (Flg. 474}..... Pvuvuassnvennsmmanmannrsausnuntrunssonnes 200 237
Coarving-machine (Fig, 490) voevnnniiiuins Y 248
Cnr-wheels, boring-mills for (Figs, 144-148) ccacanc snenvessninarensaunnnaen 7-80
Conter drilling-latho (Mg 182) e cveercnans s 73
Centers, drill for, horizontal (Fig. 108) cvenennanuarnaens ..o 104,106
‘Contors, drill for, vortical (Fig 100).cuese venmernennes ... 104,105
Chnsing-lathos (Figs. 121 and 122) ... . @0, 70
Cliip-broaker for side-heads (g, 427). . 209
Chuelk, sorow (Fig 112} ceveinrevacnnen . (h, a6
Chuok, shapingmachine (Wig, 401) ... . ven 246
Chuokinglotho (Fig I} e ioiinn tninmarediin o . [ a6
Comprossion, tools acting by (Flga, 1a~63) sueersvennes vemeuveanmatonmriane 535
Oranl-hammer (FIg 8)vevevrrneennnene Navaeenanarenran e eaeammssneaanan 9,10
Crpnlehnmmors (THgs 5-0) cvunvn verasvnainarirosnoicisonainns wevamiraans 8-11
Curving. or straightening-prossos (Figs, 48 and 40} vveawvananaanaaneiras 32,88
Cut-ofl saws, rallway (Figs, 800 and 400) «vovenrimerrivnneinsmnmnasninaas 102,103
Cut-ol spws, swing (Flee, 800-308) .oovv i iiriiusamaneinnnemunnsnasenens 193,103
Jutterarm, planer (g 470) ccvveeaiianann free msasrdeamenrasausennirnns 234, 206
Cuttor, dovoetndl (175, B08) o vvaner i ivenesnrsrsracarcrinnananessanann 260
Cutbars, boring-mill (THgs, 106 and B) «ovrrneansremeervmninsvannas 78, 80
Cuttovs, shapiug-mechine (Figs, 402 and 408) e covenseeranaranaaaenns . 246
Cutling-off lnthes (Iriga, 180, 181, 220, andl 821} oucinsvinnvariinaannns 73 78,112,113
Cylinderboxes, conneetion of (Fig 421) vuciieneeniiiiaarnsiinnerconns .. 205, 906
Gylinders, Loving- and facingmlll for (Fig 168) e evemenseiannas corviens 23!

.

Dio-forging machinory (Figs 87-42) cavvuenanena toarenaecisirneas [ 28-B0
Dicwinkers, vortioal (Figs. 200 and 807) «ioiinrvnciinrnaiiininiar e 153, 164
THo-stook (FIg 807) coaieiirnnnrvernemsconseanaasnness arveevrer e 174,176
Dlo-atook for solid (o (g 808) vevrvrenncnvaenen ivsesaasrrsesaniruianes 174, 175
Dimension-planer (FIE 478) cveerieriiciiiinnvacsiisne .. 285,087
Dimonsion-snws (FPige. 381-400) .. bmrrencanan . 187104
Tigor-planing machines (Fig, 446) .. whomareanmean voa o 920,222
Tovetall-outber (TIg G08) veesiueciiivvasmeasuunnnnses 250
Dovotailing-machines (i, 504 /0 605) v aesrvannsannsrasseasseseeramnenss 250,250
Drill and slobtor (T 107) < ceevacvanssssasanseonnnscuranssnssas snnarrenss 104,106
Drill-cotier (Pig 180) cuviensvnannnn eevuLRemsannesaarsnnnnrane 101
Drill, fo0tdevor (Fig 105) vavarurnrtesnnanasesnnaornanonaosinans . 104,105
Defl] for beidgelinks (FIg 184) vevevevrnavsemcencaseranasacannmnasarsesss 100 101
Dirill for contors, horizontal (TN 108)ceneeavesianersnnnsnnssnvnencnscasns 104,105
Drill for contors, vortierl (Fig 190).eeseeveinrrseasesiumasenonnaeaaisaas 104,106
Tariil for locomotive cranlk-ping (Fig 185) coxenennuunes 101
Drill, gang of six (Fig 100) v revesrarnncinans [ tesmmurseumnerrarien . 102104
Iidll, gang of throo (Fig. 103) ... 104
Drill, Iover (Fig, 104} ... 104
Duiil, pulloy (Fig. 187) ... 102
Drill, rodl (Fig 188) ueues 102
Drill, ratehot (Fig 841).cnuenoanee. 172
Drill, ratchet, and dotails (Fig. 842) .. . 172,178
Drill, twist (Tig. 343).cvveivananee [ 173,173
Drillg (Flga, 100-100) ecrunveencerrensasonncnnenansrnsen sncarsnsannrsnrass  85-105
Drills, gonga of four (Figs. 189, 161, and 102) .evene [— womuesnan reveme 102-104
Drillg, radinl (Figs. 174-188) cvaeerasnrnneanaee wamensreaunceanranenusianas  U3-100
Drills, radial or column (Figs, 174-183) . cvaveercacnrcmassnincinannecansnas  03-100
Drills, special forms of (Tigs. 164-100)cacrrsurorecaarararins reeeranniaens 100-105
Drills, suspendod (Figs 1008 and D) caverransewsmmasssnanmnsennnraasser-s 104,105
Drills, upright (TFigs, 160-178) ccsvsrsnanonsansec sanrnaraann 85-03
Drilling-lathe, contor (Fig 182} voevnnrvcnnrananane 73
Drop-hammer, steam (Fig. 23) ~en .. 18,19
Drop-hammers, friction (Figs 100-18) -cuvussnnsenr 11-18
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. Pago.
Edgoe-planer (Fig. ‘.154) ...................................... - . 132
Emory grinder, boench (Fig 826)..c0iverevanrnan 167
Tmery grindor for mills (FIg, 831) «oaermmmiiininnaioiinaaiiiciinnnenns 168
Tmery grinder for plancr-knives (Fig, 382) ccvnunvrrane innciemrarananenne 108,160
Emery grinder for apws (Fig, 834) covennvnaniinmiiuaioiiinnrmmaneaaaaau. 168, 169
Emery grinder for wheol secetions (Tig, 833) «ovmneneiinnnerimmnnniean 168,169
Timery grindoer, standard (Fig. 326) vaceneicnereaaanenans eeemmmmam ey 167
Emery grindors (Figa. 821-824) cneemeiimmiiaiiiiie s e 166
Emery grindors for twist-drills (Figs. 327, 820, and 330) .................. 167 168
Endlass-hed or traveling-bed plancrs (Figs, 448-45T) ccvcvevumivnmnannnns 222-228
Engine, epieycloidal, plan (Fig, 818)ccveiieinncaianens meeeemanmaaaaas 100, 161
Engine, epivycloidal, side view (Fig 812} ccvmecuvnsermcmacraresnieniens 160
Engine lathes, hovizontal (Figs, T7-112) vuucerecanncnimarninannannennnn 40-66
Engine, pantogreaphic (T 815) coecmicimim i ieirann e 160, 161
Engine, pantographic, templet for (Flg. 814) voinvsimvmmmmmmmncnaciiinns 160, 161
Epicycloidal engine, plan {Fig. 818).cc.veiaavrnvammrsmmunaaimaareerin, 160,161
Epioycloidal engine, side view (Fig. 812) cocvvnnrnnmiiomaniaaaaniinienns 160
Expansion-gearing (Fig. 431)....... Hameananeaan o caeinnns s 219

.
Facing- and Doring-mill for eylinders (Fig. 158) ...-... . 84
Tacing-hend for Fig, 158 (Fig 160) «cnveeeivnanes .« 84,85
Forge-dies, hydranlio (Fig. 88) voereennnnoae 28
Forge-flatter, hydranlic (Fig.87)...... [ 28
Gnining-machines (Figg., 520-0810} couvrncineeraammamaiasieniiaionnnenaes 203265
GAD-1AtHE (TIE 118)encnns s e e eummnvanumntincnne svamamanrassananeaaarans 66
Gauge-Iathes (Figs, 510, 512, 518, and 517) 253~205, 257
Gouge, pin and ring form (Fig 864) .. cvvremrcnniaiiaianases P 176,176
Gauge, plain, and for serew-thread (Fig 805) «.voaviiiiuviinciimnnnnnaas 175,178
Goar-cuttor, nutomatic (Fig 806) ...vvvauaneeanrcnmnasionnemiaanscenans 156,158
Gonr-cubter, Davel and spur (TE, B07) camvicaniemriar i eiiiinnecansn 168
Groar-cutter, front elevation (IFig, B0B@) veermuneacairerinereinniecrnennes 158, 150
Gear-cutter, perapective (Fg, B08) civarmciieaieraiiciniiioninennnnnes 158,169
Goar-outter, relieved (Fig. 810) vavesveserenrmnanarairmmreartencnaenaaaue 100
Gearcutter, side clovation (g, 300D) . cacvemmcneai et iiiiicinan . 158, 169
Genar-cuttor with index-plate (Fig. 801) 165, 166
Goar-cutter with worm index (Fig, 802) 165-157
Genr-cutters {(Figs, 301-318) ...... 166-163
Girvders, nirriveter for (Fig, 82) 24
Grinder, emery, bench (Fig, B20) coceurvieenimnnerinncnrrnsnsansoanes s 107
Grinder, emery, for mills {Fig. 831} cvenervunnsenn eeasrarsemrarenarrenas 168
Grinder, omery, for planer-knives (Tig. 332)..ceveeiereacamiammmenannnns 168, 160
Grinder, omery, for spws (FIg. B3) . aut e it imeeeicicia s 168, 160
Grinder, emory, for W]m(il seotions (TMHg. 888)..cuieiriirvmenianecaecneinas 168,160
Grindoer, omoery, stondard (Fig, 826) vveeriaivrerinniennnnsrarncneranas 167
Grindor, surfoce (Fig, 839)..veceannns fmammmcne e eeunan s aam e ans 170, 171,
Grindors, emery (Figs, 321-32d) . ceuves ciiiierimeneia i iaeciainana s 160
Grinders, emery, for twist-drills (Figs. 527, 820, and 3830) «caecnaainnannenns 167,168

Grinders, universal (Figs, 336-338) suvenuviiacrianiinn smmeance cunvrenns 160-171
Grinding-Iathe (Fig 120) cereaccviarranreecrrmarsvearsnsnnnmesnmmenseans-- 08 70
Grinding or abrading, tools acting by (Figs. 319-309) ..................... 104377
Grinding-tablo (Fig, 840} ivancnnivirsainriarernecuenan 170,172

Grindstone-frame (Fig, 810) ....... 104
Grindstone truing devics (Tig. 320).. . 164
Grooving-machine (Fig. 502) ..... .. 250
Grooving-saws {Tigs, 401 mnd 402) .. vvvaunrrmmivnrammnnnincanrsrares rieman 104
Hammor, air-cushion (Fig, 7) 9,10
Hammer, erank (Fig. 8)....... 9,10
Hammer, drop, steam (Fig. 23) 18,19
Hammer-lifter, detail of (Fig 8)cuveenineiianimmiie ieiiie e Y 10,11
Hammer, trip, steam (Fig. 14) .. ovtiiinieramicnmananadoniioiaresccananas 13
HAmmOors (Figa L0-27) e e e aarene cunsonaanmrcencann samunnennnsnsanannnns §-01
Hammers, cam {Figs, 1o—4) ccavnnerrenennenennen P PO 58
Hammers, erank (FIgs, 5-0): « o cvmo i irecamcmtaacaee e rmnnenaaens 8-11
Hammers, drop, friction (Figs. 10a~18) voovv e . e eteeeetema————- 1113
Hammers, helve, cushion (Figs 3 and 4) vauive veniineciensinacincacceans 6-8
Hammers, spring, power (Figs. 5 a1l 6).ccee vavaenacnensierannavennnanas 8,1
Tammers, steam (Figs, 14-27) .o iiineertvirans caccancer e e nmandancncaunr 18-21
Hammers, steam, donble-frame (I‘ngs.~17, 19,20, and 87) . cniinniien i vreaas 16-17, 21
Hammers, steam, high-frame (Figs. 15 and 16) ....... e aaiieimanedcamaa 14,16
IInmwers, steam, single-frame (Fws 18,21, 22, and 24-20) cuevavvaunaienan. 16,18-21
Hnammers, trip (Figs, e and b)........ b
Wnmmars, trip-belly (Figs. 20 and D) cocveeipemnaeieeanreaeneicnncsvannen 5,6

Hond-matehor (Fig. 480) «ooveanensns sannussmncssivessvansnaenssnesonnnnn
Helve-hammers, cushion (Figa. 3 and 4) .o eeamiariii i
Hydraulic bending-machine (Fig 49) cvvineviniiiimannsiniiieiesaaniens
Hydraulic forgo-dies (Fig. 38} ceeiriiimnineiimn i i vranenaa s
Iydrantic forge-fatter (Fig, 37) vanmee o cnvnnn
Hydraulic or woter riveters (Figs. 83-3G¢)....

1Iydraulic wheel-presses (g8, 50-53) voveeeieiiiininrmnmivnaienennanas

X,
Indox-milling machines (Figa. 803 and 804) .ccaee e warerrvane [ 150, 157

J.
Tig- or seroll-sawa (Figs, 410-417) cevvenvvisioncancienaser feumencaesnnanas 201-204
Jig-uaw, Post (FIg 411} coeiiinntiiir ittt snruanaenaacinaaaas 201
Tig-saw, 8280 (FUE410) voeereranvrraeeamcrencinanivenareaiasssuanussnnnsn 201
Jig-saw, unstrained (Fig 417) .o cevrneen ccanvaaaans cemmunranmanannnanann. 203, 204
Tig-saws with springs (Fig. 412-416) -.nsvevevnaamniecniavenenas [ 202-204
Jointer, sHding (Fig 465) coeuvraenrcaraernrrsatommncrcennanaannas 231

K.
Koy-seats, slotting-machine for (Fig, 272) veeccvvinrironnnnanaiaaiiaina, 141
Knife-grindor, seraping-amachine (Fig. 408) -oovvemveinniiiinniiacieans 232, 933
Tuives, soctional (Tig. 480) comavriioiiaiiareiiciiisonann tevensenvnenncnay . 207, 230

. X

Lathe (Fig, 508) . . 453
Tatho, 42-inoh (Fig. 81) B4
Lathe, 60-inch (Fig, 86) ... 64
Lathe, 84-ineh (Fig, 86) ... 64, 66
Lathe, 22.dnch (Fig. 88) ... 50
Lathe, 18-inch (Fig. 89) ... 60, 67, 03
Lathe, 26-inch (Fig. 90) 60, 67
Lathe, 20-inch (Fig, 01) 60, 67
Lathe, 1d-dnch (Tg, 110) ceacnnvnneennnnns o 68,70
Latho attachmont for tapers (Fig100). vaernevuneaccanencnsneiriainennns G4, 05
Lathe, axle, with the Cloments driver (Fig. 183) cvavcanciriirmecnecininnns 73
Lathe, chieking (Figh 114) cvvvvevaceensunsnnnnansnrsansssasianesnesrsinne 64
Lathe, common (Fig BOT) cvrvrreaaaairnresanainaan remseeanienese 2692
Lathe, coneontrio (Fig 511} ccvveaieiorirciiunnnsantnuarranennines 253
Latho, coneentrio glide for (Fig 600) vuuevecaanrarnneaninnnnanes 063, 253
Lathe, drilling, center {Fig, 182)...-- .. favrssneannuun 3
Lathe-feed, change-wheds (Fig 100). ccvvas cnuencnnnne. reeeeenn (i1
Lathe-foed, compound (Fig 102) cvvveeivincninreensenneranaacnns . [
Lathe-food, reversing mear (g, 103) - ccvevenrinaiinnnaiaiiniuianns . 62
Lathe-food, simple (TLZ. 101} ccnviiemcnenncsnacrncniamnaisassnnnnerssaonan 6L
Lathe-foods, engaging gear (Figs. 104 and 105) veveee®acercvanarnns vemuas 62,03
Livthie, gap (Mg 118) cvavervnamavnsccncntnsnnnenes [ [1[i]
Latho, grinding (Fig 120) causvivemnsvanrimmenromniencannaans warneuasenna 08,70
Tathe, pulley, 60-inch (Fige 117) ceeneananioaaecarsosnsuassnsnnsanas Cenenen 67,70
Lathe, rolieved {Tig. 311} eeeeerercanaiiiicianonrarmasnnaanns ememnseonans 160
TLathe slide-vests (Tigs. 78, 03-95, 07, and 08) cveevcrinvermnencccnncrenennn. 49, 58-00
Lathe slido-vests, friction (Fige. 00 and 100). . .cueusansvanmrencnacnnennnn. 60, 01
TLathe, spocial forms of (TMigs, 118-188) crcnusinnnrmonaamsvmmeieciiuiisunns 66-70
Tavtho $ail-stock (I 77) ceeneerinancceierecarccemi vreuac tenaansaunes 40
Tathoe tuil-stock, section (I 87) . ccrev i vavncesmnnnsanntonsruananes G
Taothe tail-stock, with foed (FIg 92) cenrveimmnarcrimmnneonmrunennananeabns 50, 68
Lathe, tovret, deteils (Xig, 128)...... emeseneeraedeaabeaeNdaR s hannaaeras 69, 70
Lathe, variety (Pig. 514) plili}
Lathe, with vertical shoears (I‘ig L{!) .00, 61,03
Tatho with woightod rosts (Tig 110} - neaceinncamiinrencamnnn vnaecsunras 05
Latlios (Figs, 81-83, o0 108) couieinevaiivnsamniiiaanucnn oo .52, 9, 53, 04
Lathos, ax1o (Figs, 125-127) . cemueiinnrccrrmimarscsnnn smenumnsnannnns wemee T0-72
Lathes, axle, doublo head (Figs. 128 and 120) cveacsrnenivrarsnensananuanes 71,72
Lathes, chasing (Figs, 121 and 122) Lunviivnuesnmsrsnsnsnnnvnarnnsnnnonnnes 69,70
Lathes, cntting-off (Tigs, 180 and 181) cecnrrervnnvenvaanannn P 72,78
Lathoes for irvegular forms (Figs, 510-H10D) . ceeevmravusinarammnmuens vann - 252
Lathes for lJocomotive-drivers (Figs. 107,115, and 118) . .ovevucivnns ane G4, 06-68, 70
Lathos, gauge (Tigs. 510,512, 518, and 517) . ceenviivoiimsinmarannrmaenas 253255, 257
Lathes, horizontal engine (Fige, 77-112) caamencaneinarnsnnesantnnnasssnns 49-66
Tathes, pulley (Tigs. 116, 135-188) cveenneuceraneuennns S reerannmrenanas 67,70, 7875
Lathes, apoko (Tigs. 516, 516, and B18) crvureamrrnmmacncenarrannnnsnnsennn 255-257

Lathes, vertical, and boringanachines (Figs, 180-150) .cavve varverenciaan. . 75-80

Lathos, wood (Figs. 507-518) .uueieieinreccinensionamenssucsamacmiccnsanes 252-25
Lifter, dotail of (F1g. 0) vovrevn sueiieisamacnviocarnrocannssnes 10,11

Linear motions, paring-tools with (Figs, 231-251) ..oaeieneinss . 217-131
Locomotive cranle-ping, Arill for (Fig. 185) vveeerarrearemnanes .. 101
Locomotive-idrivors, lathes for (Figs. 107, 115, and 118).... .04, 66-08, 70
Locomotive-fromes, slotting-machine for (IFig 270} - cceivmmenirrervnann 139,140
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IR,
Tago.
Machines acting by abrasion (Figg, 500-570) «cverrenrievirsnrensrasnnaann 286-200
Mateher, hand (Fig 480) creerr i iii i i tr e e 200
Matchor-hiends (Figa. 425 and 420} «oviiiirm it ieiniaa i rerne e s 208, 209
Matchors, surfacers, and planers (Figa, 418~487) ..o vu. ne e avekn e eannne 204-216
Matohing-cuttors, sold (g 488) «coricnuiiariioiracnsneenvinnarenanmnan 208, 209
Milling-machine, heam (g, 299) cavrviiireniniirniiiiiiaii it ccaaaas 154,155
Milling-machine, detail of spindlo (g, 289) . eveeeriviiimrvinnienaianas 160
Milling-machine, spiral eutter (Fig. 205) . covvereerrii i inarnnes %}
Milling-macline, nniversal head (g 203) «ovoovniiiniciiiiiiiine coaens 152
Milling-machine, universal hend and back centoer (Mg 204) . .ooennn... . 162
Millingmachine vise (Fig, 201} .c e iriieaiermnnsennintncioarereiasonaass 152
Milling-machino viso, adjustablo (Tig, 202) .. vremue i iccrencnnnanes 152
Milling-machines (Figa, 273-318) cvuviiiinraririiccianersenanisvrnmancnrs 141-163
Milling-machines, speeinl forms (7 1;;3.290—300) ........... 158-155
Mills, emery grindor for (Fig 331) ccorvenravrrieinnsiieecinaiineienncanes 168
Molding-cuttors, seotional (Figi d2) ccriieeiriiiranirainanrereerrmasanes 208, 209
Molding-heada (Fig, 477).. . 287,288
Molding-maohines (Figs, 470, 481-48§) ...... T4
Woldings, sectionnl (Fig 478) veevusamiansvnernnneee caresnstreisncaenans 297,288
Monitor plane (FIg 487) «uvrer i i iaetias arverneracenaonnns 216
Mortisors, rotary (IPigs, 538 anil 530) «vunen vviiiiiii it creir e 207,208
Mortising-machine, graduated stroko (Fig, 58) cecnenveieenerinnen vana. . 27,875
Mortising-mnchines (Figs. 545, 347, 000 540) cvvnnr venrivervnrnnenn oo 272, 274,976
Mortising-machines for hubs (Figs 044 and 546) craveevnnerinineriavennns 270-078
Mortlsing-machines, reeiprocating (Figa, b40-543) ceeenrrerrnienncrunnns 208-270
N. ‘
Nut-machine, hot-prossed (Fig 41) vecvee sennns tesmarausennsansuntenanasan 30
Nut-tapping machines (Figs, 217 and 218) crv vt ianare ceverroneanernernnnn 111,112

0.
Ofling-box (Fig. 883) vuvennnns M meeaumarene e ate st a s rsernbaaaatn 187,188

»,
Panel-ralsing mochines (Fgs, 500 and 501)ceneereecrnsrvnnensseansensnanes 240
Pantographio engine (IMg, 816) ceeenneaen.n ' revensswes 100,101
Tantographio engine, templot for (Fig. 814) . 160, 161
Purving and scission, tools oporating both by (Figs. 50,-505) 259280
Puving, tools noting Ly, metal- working (IMiga, 77-272) 48141
Paving, tools neting by, wood-working (Figs, 418-500) . . 204-261
Daring-tools with linear motions (F1g8, 281-251) 1eer e cuneeneneren vunenns . 117-181
Pillar-shapors (Figs, 258, 260, nnd 261) vevnervrranuns teranenensssrermnanans 133-185
Pipecuttor (Fg 210) «oave e e aienanr ceremrnaaaen e PP 112
ipo, 88061 L08 (FIZB0L) e e vevenannrrners cevere ronansnnnsoan PP, 174,176
Plane, monitor (Ig 487) cuueeane heaueemeananasnn reenenn merinaeearasane 210
Planor, ndjustablo Weltt (L 247) cvinireiieres eencnsernnesecnsnnrsanes 128
Planer cuttor-nrm, Daniels (Fig. 470) covnesiveeeenann. [ 234, 130
Planer, Daniels (Figs. 409 and 478) covvirerviiiiininennconnnann . 203, 284, 236
Dlaner, detail of ahifter (FIg 230) «vvveeevecvenmemnnnenes [ 124
Planer, dimenaion (Fig. £ ) TP [P aeers 235,287
Planer, doublo (Fig, 252). [ 181
Dlaner, edgo (Fig 204)eveeeeinveennnnnn. 182
Planer, friction-feed (Fig, 246). 128
Planer-knito (Fig, 418) ...... 206
Planor-knives, omery grindor for (I 108,160
Planor, PIto (T 255) veeeeriernnraneennsvnnns 132
Planer prossuro-bar (Fig, 410). . 206
Tlancr, radius (TIg 606) veueernveeneneinenns 250, 251
Planer, rod (Fig. 263) ..... 181,132
Planor-snddle (I'ig, 285) 120, 121

Planer serow-dog, Daniels (Fig,

crewnneanesn 234,230

Planor, soction of bed {Fig 234) +venuerarans A nraev e raeaenenans . 120
Planer-shiftor, dotnil (Fig. 241) ...... [N mmevasansvusnen 126
Planer with hevel-gonr (Fige280) «vureeeceeeneenesvrenenunnans wnnemrenenn 121,122
Planer with friction-clutel (g, 242) vevveevrnmrnavaecarncsasronns RS 125,120
Planer, with one flab V (Tig 231) 5 cveeniieeniceiiaseaecneresennnarass 117
Planer with worm-genr (FIg. 287) «ececevarnncrvmnnsvnn [ [ PRI 123
Planers {Iigs. 231-261) . ...... bamteeu e merarmrsannar st e renannaa vaeas 117131
Planers, crank (Figs, 260 010 251) «euvervuenennvesen Ceerneeaarrareasnaacn 130,181
Planors, endless-Dod or travellng-bed (Figs. 448-457) «.vvvnuen... [ 222-228
Tlaners, matchers, and surfacers (Tigs 418-487) . vvnevrenurnnioneecannns 204-210
Planers, apecial forms of (Figs. 252-255) - - rvvecrvmrnrecansnnsrennensnnses 131-132
Planers with vortical facing.rosts (IMigs. 248 and 249) vevues vrreenannran. 129,130
Planing-machine, diagonnl (Fig, 446) .......... ammm e ieaneracenaeenes 231, 222
Planing-maching, door (Fig. 445) cveenrerineeneorna- ceea. w.. 220,028
Planing-machine for Inmboer (Fig.420) -« -vxreereeerivansanninsransonens 205, 204
Claning-machinng (Figs. 422, 420, 430, 432-435, and 441) 01 aveneennnnen.. 207-215, 218

Tage.
Planing-machines, busz (Figs, 458-403) < evvesvnncvurornueennscaeaennas 398-830

Planing-machines, pony (Figs. 442444, and 447)..... 218-202

D

Planing-machines, roll-foed (FMigs. 438 and 439) ..... Nevenmetienansmusaans 2
Planing-machines, iravellng bed (Fgs. 448-467) s nveoreaeennenn e 200.008
Plate-bonders (Figs, d3-47) v v varnvruvs vanes . . 31, 82
Plate, boveling-table for (Fig. 335). . heeeetiamarannianas 108, 170
Plato-planer (I 256) «oveeereeeeenanvnearannn .. . 132
Louny planing-machines (Figs, 442-444, and 447) ... . .. 218-2020
Tower punching-machines (Figs. 54 and 55)vvee. vt eernennnsn a, 30, 38, 41

Prosgure-bar, planer (Fig 410)  cauen e evrnrrennrrnssnncnennnns o 205
Dresgure bar, sectional (Fig 470) ovveueeirirnnecanvnen .. 9237, 9230
I'rofiling-machine (Fig. 208)

............................................. 154
Pulloys, Doring-mill fOr vauuuesirisee e rrrnn srvnes aterannoaneeeas 7,78
Lulloy-latho, G0-neh (g 117) vevererman ciieee e cereermcmrneenrnaneenns 67,50
I alloy-lothos (Figs, 116, 185-138) vniverevreneen vremennnccnmromsanens 67, 70, 73-75
Iump and accumulator, adjustable (THEB0) v eneas imeicmomeevnmmemanacann 25-27
Tunely, SEmn (T 72) o s v e iar v e eetinnaen s rennnn e amm e neens 46,40
Lunches and ghonrs, combined (Figs, 66-08).. veun e enunnnenencenenevnsnns 41-43
LDunchos and shears, combined, with adjustable dio (Tigs. 60 and 70)..... 42-44
TPunchingmnehine, doublo conneetion (Fig, 62)..uvunen enceesumnnnsnnnnns 89, 42
Punching-machine, lover, with spacing-table (T Td) vamarrennseocuannan 47
Punching-machines, powor (g8, 64 A0A 55) «eunnienmnnvneronsnen .. 05, 86, 88, 41

* Punching-mnebines, with adjustalle throw (Figs. 60 and 61) ..88, 80,41, 42

B,
Raclk-cuttor (Pig, 805) ..... e eenaneasrmaEat s e e namett e neas ey 156, 167
Tadivg planer (T 606) s meere varenreeeeasnnennns menneeea s unans s teenne 250, 251
Railway eut-off snws (F1g9, 809 and 400) vevtvannaneanerannerrernrernrns 102,108
Ratehot-Aeill (g 841),veemrevamrnrrenerrnrrenennaren [ [ 172
Rotohot-drill and detnils (FIE B42) evee cviiiamenrieneen nnanannanesnnnns 172,173
Reanmor, drag-out (Fig. 347) vovnvriiinnnen R, teenenmn Mrremantienns 173,174
TRoamor, foeding (g 840) cenunevseennsmnmrasonnnan tesumurssraanrananntan . 173
Ronmer, 1080 (FIg850) cuerrarenrr cavnnannsnanns sasnenaseraunnnsosaness 175, 174
TRenmor, shell (Fig, 848).. cemrnae aes 178,174

Roamor, 8010 (TIE 846} ceranrarciarienrseearnann . . 178

Reanter, tapor (Jg 840 vamevevarevrrinnensscsncans hevsanmensen .o 178,174
Resnw, underground (g, 872) ..... [ ceanen .. 170,181
tosnws, hand (T8, 878-8800) «vvvevrivnanemminnns .. 184-187
Tesaws, cireular (Figs, 870-87T) vuuens oot bevresurrasinen Creereseeaienanns 180-185
tesnwvs, vortical (Figs. 870 and 871).. vieane 170,180
Tosawingmachines (Tiga, 370-3800) v cuvervurocasennnonann [ 178-187
Tiveter, nir, Tor boilors (IME 81} veenevenieimrrevarasranesersrannrsrnnens 24
Rivetor, air, for girdors (I 82)  cverrrvrriiimeccarrae e trnnmc smcareeens 24
Rivoter, Btonm (TIE 28) cvu o cniiiimiencvenaresrtmanrm s e m e aaenes 28-24
Tivator, stoam, with double plunger (Fig. 80}, ceusevens [ .
Rivotors (Flge, 28-800) verroneinniveinunininmremmeeananns ces 21—27
Riveters, hydraunlic portable (Figs. 80, b, und 1) ves 26,9
Rivotors, stonm (Fgs, 28-30) vuvvueeninn rrebnannesnantenns H..-"L
Rivotors, stoam, overhoad works (Figa. 200 and B)..... 23, 84
Rivoters, water or hydeanlie (Figs, 83-300) o verunn.. reanan . 2407
Rod-machines (Figs. 5106 and b)evavsanennans emmainerenss veve ... 257,258
TRod-pIancr (FIF 268) ovvuevrinsirainrmsnirsianunrsressanuerinsanasnseess 131, 182
Roll-feed planing-machines (Figs, 438 and 430) c..... [ eeeeanns 217
Ttoll-foed surfucors (T, d88-44T) s ceeiniiiiiiinmnneninnnns camnmeaahinas 210-222
8,
Sand-papering machines (Figs 600-570) vacuviveaceriisionieaesvnnan... 280-200
Saw-honchea (Ifigs, 384-388, 300-305) ................................ 188-102
Saw-fonce (THE 380} coavavviorvenanns 190
Saw-mandrol (g, 382) . . e 187
Sow, slotted (Fig.408) ...... . 1M
Snw-tooth, forms of (Fig, 881) . Veveranes 187
Sawa (Tiga, 370-417) venvvvnnens .- . oea 178-204
Saws, Dand (Figs, 401a-409) cevnarann.s 1054700
Saws, dlmenaion (Figs. 381-400) cvuerivinnernsennnnnes 187,104

Saws, omory grinder for (Tig. 884)- canevneeree . 168,160

Saws, grooving (Figs. 401 and 402) . ’ 194
Snws, railvay out-off (Figs. 309 and 400) -....... Ceenesnemansonne herreunas 102,198
Savrs, seroll or jig (Figs. 410-417) caeeve cuniivunaromcennanannsinsnnesrornes 201-204
Saws, special forma (Figs. 401-403) . eeeuninrenrinnrrsensonneas [ 104
Saws, swing cut-off (Figs, 800-308)........ e manneaam e erana, 102,103
Soeission and paring, iools operating hoth by (Figa, 607-565)....ceueveren 252-280
Seraping-machine knife-grinder (Fig 408) ceveearrnensnensianvrnvnisnnes 232,283
Scrapingmachines (Figs, 406-4670) «oneueenianns . . 231,282
Sorew-chiuol (Tig 112) vanueauraiienairmneneanannn. .. 05,60
Scrow-dog, planer (Fig. 471) c.oovoiiiiiiiiian o . 234,288

115, 118

Serew-machine products (FE 220) . oiieuiiiiaiciei i aneviannan
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Pago,
Screw-machines (Fig, 222-280) ....... awsradsnearriatena . ... 113-116
Serew-throad, gauge for (FIg. 865) coevinarcernannerreasona .-« 175,176
Scroll- or jig-saws (Figs, 410-417) ceeneuvnnann . 201-204
Self-oiling box (Tig, 383) v.u..... ey, .. 187,188
Shapers (Figa. 266+208) .. cveiereaiiireninaiisaisenes 133-136
Shapers, pillar (Figs, 258, 269, and 261) . 183-185
Shapers, quick-roturn (Fig. 256) vene- 188
Shapers with frietion-cluteh (Fig. 257)..une... eeame-mesentisieasnaes 133
Bhapors with traveling head (Figs. 200 and 263) .cceveeevvanceanaannaera-, 133-136
Shapers with traveling hend and vertical foed (Fig 202) eeererveeansrn-s 134,186
Shaping-machine chuek (Fig 491) vovvveiiienreanearemnenarmaasennnnnns 240
Shapingamachine, front view (Tig 495} «vvveermmcmmveroimasiaanaannans 246, 247
Shaping-machine sew (Fig.498) . .c.eeeeereracresoacseacinnsinnsnoraranns 248
Shaping-machine, slde view (Tig 404) ... imiianiianiiniiananenees 246
Sheping-machine solid cuttor (FIg.492) veveerrrvammmecvcmnaenererneiens 240
Shaping-machine solid outter, relicved (XMNg. 493) creevenaeiiiaiiannenan,s 246
Shaping-machines (Figs. 400, 488, and 407)........ . 245-248
Shearing-maching (Fig 56)ceeceeiiveansneenerennan . 36,41
Shearing-machine, double connection (Fig. 63) .. 40,42
Shearing-machine for lurge plate (Fig 71} cvererennnn . 44,45
Shearing-machine, lever pattern (Fig, 59) .. a7
Shearing-machine, rotary (Fig, 76) .. . 48
Shearing-mnchine, steam (Fig 78) cveeveerrinenran . 40
Shearing-machines, Tor angle-ivon (Figs, 57 and 68).. 87,41
Shearing, tools acting by (Figs. 54-76) . ccvvuinnaes . 3648
Shoars and punches, combined (TUgs. 80-08)vuevunsmnrrecaseronennrrnaenas 4148
Shenrs and punches, combined, with adjnstablo die (Figs. 69 and 70).....  42-d44
Shingle-jointer (Fig. d64) .. it i iiiiiniome e cmnsnrerenenen Centamaneaan 231
Side-head, ndjustment of (Fig 428) ..o onve it iaci e ciiiieiaiens 200
Side-hends, chiip-broaker for (Fig 427) . oo inr i iiciiiiiinaiine i innnian 200
Sizing-machine, axle-centering and (Fig. 184) cveeercvrecnnsieerinianerans 73
Slide-rests, Inthe (Figs, 78, 03-05,07,and 98) <o iiirueaa e rcnansernnans 49, 58-00
Slide-reaty, lnthe, friction (Figs. 80 and 100) ..ucueuiiimaans [ 00, 61
‘Rlottor and Arill (FIg, 107) vveerusrereneiesertcniaamvannsevasennsnasessaas ' 104, 105
Slotters (IEs, 209-272) cvuiieciin et ir s custemnamrnsan s anraneanenansan 130-141
Slottingmaehine for key-seats (Flg, 272) ....... . T4l
Hlottin g-machine for locomotive.lrames (Fig, 270).. . 130,140
Slotting-machine, scetion (Fig. 208) vovvinuieianenn . 137
Slotting.machinoe tool-holders (Tigs, 207 and 268). .. 187,188
Slotting-machine with traveling head (Fig.271)......\ ... B 140
Slotting-machines (Figs, 204, 266, and 269) ceneua. - . pven . 137-189
Soclet, bwist-Arill (Tig 844) « oo vrriaranuanearsascaeerannre cnrmnenenenaaes 172,178
Spiral veneer-cutting machine (I, 520} vaceescunnnrevnninens conenrmnnn 258
Spring-hammers, power (Figs. 5 and 6)evanericcener veieanvann veeereaanes 8,0
Stay-bolts, tap for (Tig 852) «mee i iiciirar e vearvenmaecnuranerannans 174
Stean- hammers {Figs. 14-27) vovvrerernrnaiianaarceesaccreennrnamnnaanns 18-21
Steam-hommers, double-framo (Fgs, 17,10,20, and 27) ceevvneeniaccnnans-. 15-17,21
Stenm-hammers, high-fromoe (Figs, 15 and 10) cavieiiaraneerernnnnaeanas 14,15
Stoam-hammers, single-framo (¥Figa, 18, 21, 22, 24-26) ... .. Vemesranmmeunean 16, 18-21
Steam drop-hammor (Fig 23) +.2u..... N Medimisaarieenaammmeeeaeaaannn. 18,10
Steam-panch (TG T2) cevevreinereiiimenscniostcascaiioscramanns R 45,46
Steam-rivetor (F1m 28) oot i reicmrnaresne e rentsnssarsnrrininans 22-24
Steanm-riveter, with doublo plunger (FEg80)eeen v irerrnnrvnanns eariea 23, 24
Steam-viveters (Figs, 28-80) ....... senmanaancns A 22-24
Steam-riveters, overhoad worlks (THgs. 202 80A 8) vovvvnrermmcucnnncuenn. 23,24
Steam trip-hammor (Tig 14) conrecirrnnunsirsrcanssvnnnes 13
Straightening-machine (Fig 48).crevernrennsaneererssaremnmeansncassenrns 32

Pago,
Straightening- or eurving-presses (Figs. 48 and 49). aeiucenaenanas 32?23
Stock for pipe (Pig, 861) ccveeeuiiaaecs o 174,175
Stoclemultiple (Fig 862). . 0ruviercrrrcerinnisarciaacmsansussesaacessanan 175
Stock, open Aio (Fig. 863).cccerinirririireeareistnnnnsrsncnananctensas 175,176
Surfaco grindor (Fig. 830) ..o et emermaanccrreerrnarnanrnans 170,171
Surfncers (IMga, 436 and 440) covvenviiannanen.. ..215, 216, 218
Surfacers, planers, and matehers (Figs, 418-487) vouvieainiimiiinuencineanns 204-210
Surfacers, roll-feed (Figs. 488-447) v cuinnnirnecnrciirnreraannnrcsoncians 216-222

.

Tiiil-gtocl, 1atho (FIg T7) cevecrarecvonrormvasnssssnesnanaseasnsersornssnns 40
Tail-stock, Iatho, saction (Tig 87) ccccas ccaneivnrcasacrccreanennonscoasnns 66
Tall-stock, lathe, with feed (Fig 02). oot i tneiiaa o 56, 68
Tapers, lathe attnchment for (Fig 109) ceeeviiinraniinriin i iiiinnann, 04
Tap for stay-bolts (Fim 852) cveerenrrnaiianiinniianereann [T PPN 174
Tups, types of (FIg 851) cuvraenenrneninnna s 174
Templet for pantograplio engine (M@, 814} cocaiiriiiinnirirenanans 160, 161
Tenoning-machine, aar (Fig 526) ..c.evnvauenn .aa. 201,004
Tenoning-machino, oval (Fig, 587) cecnvvneenaeen "07
Tenoning-machine, vertical (Fig, 628)........... weee 262,20
Tenoning-machines (IMigs, f21~525)..eevounn.enn 256—"61. 201
Tenoning-machines, cor, multiple (Figs. 527 ¢ nnd b) . 202, 264
Tool-holders, slotting-machine (FPigs. 267 and 268) .. ... 187,138
Tool-room, contents of (Figa, 841-809).cucinienannian . 1722176
Tools neting by abrading or grinding (Figs. 810-369).. . 104177
Tools acting Dy comprossion (Tige, 1a~68}.ecnnnenanns . bB-85

48-141

Tools neting by paring, metal-working (Figs, 77-272) .
. 204251

Tools acting by paring, wood-working (Figs. 418-506)

Tools noting by shearing (Fige, 54-76) v covineaaa PO e rieennrs s 35-48
‘Fools operating both by scission and paring (Flga, 507-505).cnsicaneaean. 252-086
Traveling-bed or endless-bod planors (Figs, 448-457) v rvivnnevinansnas 2902098
Trip-bolly hammers (Figs. 2o and 3) cenveevnnvnnnnn R, 56
Trip-hammer, steam (Fig 14) cyerve vaeneiinannnnnanns temmestnnneranarann . 13
Trip-hiammoers (FIgs. 18 and D) cocunivvimirairiiiiimicniiniimrccennaes 5
Turning- and boring-mil}, 84-ineh (Fig. 130) covvrnnncnionnviannnas,s reneenn T3
Turning- and boring-mill, 60 inch (Fig, 140) 70,76
Turning. and boring-mill, detail (Fig, 141} coeeiiiiiiniinna. 70
Turrot-lathe (Flg. 226)....... 115
Turrot-lntho, detail (Fig. 227).. 115
Turret-lathe, detnils (¥ig 129) ... 69, 70
Turret-lathe tool-holder (Fig, 228) . 115
T wist-Arill (I‘ig 4”1) ............ . 172,178
172,173
107,108
A
Vencor-cutting machine, spital (Tig, 520) cenuen erriiriiiirunineseniniens 248
w,

Water or hydrautie rivetors (T1gs. 88-306). vavencreiiriauriniancriorerunss 2407
Wheoel-presses, hydranlio (Figs. 50-03).svarieceriiiarevsiirenvasinie o wes 3385
Whoel-gections, emory grinder for (Fig, 833) c-evvnvrreervaamarornen vewws 108,160
TVood-Inthes (TIE8, BOT-B18) s uetrnnnue sumensonsstanssasrsosnncnnnson PR 262-267
Wood-worker (Tig. 488) ccoceioiian e icaiicvnasnansemnnanes drremsarrenta 244
TWood-worker, moldor sidlo (Tig 486) . .ovmerrciieninuncemvnnnnan [ . 241,242
TWood-worleer, 186 0f (Fig 487) cveuuseiaierniracaronarncnaas wevnraenasaas 43,244
‘Wood-worker, viviaty (TNg 480) . cvavsincnnsrirensanaas Crwasnenanamina wea 241,242

I Woaod-working muchinely(I‘i"s 870-570) cnvvsnmreccscansonnan waanssunuas 178-200
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